Alliance programs implemented multilevel, multicomponent programs inspired by the chronic care model and aimed at reducing health and health care disparities for program participants. A unique characteristic of the Alliance programs is that they did not use a fixed implementation strategy common to programs using the chronic care model but instead focused on strategies that met local community needs. Using data provided by the five programs involved in the Alliance, this evaluation shows that of the 1,827 participants for which baseline and follow-up data were available, the program participants experienced significant decreases in hemoglobin A1c and blood pressure compared with a comparison group. A significant time by study group interaction was observed for hemoglobin A1c as well. Over time, more program participants met quality indicators for hemoglobin A1c and blood pressure. Those participants who attended self-management classes and experienced more resources and support 545168H PPXXX10.1177/1524839914545168HEALTH PROMOTION PRACTICE / Month XXXXLewis et al. / CROSS-SITE EVALUATION OF THE ALLIANCE TO REDUCE DISPARITIES IN DIABETES research-article2014
for self-management attained more benefit. In addition, program participants experienced more diabetes competence, increased quality of life, and improvements in diabetes self-care behaviors. The costeffectiveness of programs ranged from $23,161 to $61,011 per quality-adjusted life year. In sum, the Alliance programs reduced disparities and health care disparities for program participants.
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T he Alliance to Reduce Disparities in Diabetes, a 5-year initiative in five programs across the United States, aimed to enhance patient outcomes and reduce disparities for populations that are typically underserved and bear a disproportionate burden of diabetes. The chronic care model (CCM) guided program implementation and the evaluation. This model suggests that health improvement is achieved by targeting multiple contexts such as communities and health care systems, as well as clinician and patient behavior. Program implementation across the five sites (Coleman, Austin, Brach, & Wagner, 2009 ) used a multicomponent, multilevel approach that garnered community resources, coordinated health systems to deliver improved care, implemented strategies to improve patient and provider communication, and enhanced patient self-management for diabetes.
Although based on the CCM, a unique aspect of the Alliance programs was that they did not follow a prescribed implementation strategy, such as that used by the Breakthrough Collaborative Series (Institute for Healthcare Improvement, 2004) . Instead, sites were encouraged to implement programs that addressed the needs of local communities. The programs are described in other articles in this special issue (Collinsworth, Vulimiri, Snead, & Walton, 2014; Johnson et al., 2014; Kaufman, Ali, DeFiglio, Craig, & Brenner, 2014; Langwell, Keene, Zullo, & Ogu, 2014) . This article reports on the cross-site evaluation of the Alliance programs, including clinical and patient-reported outcomes
> > BACkgROUND
Nearly 26 million Americans (or about 8% of the U.S. population) have diabetes (American Diabetes Association, 2013a). Among people with diabetes, racial/ethnic minorities are disproportionally affected by the disease. Compared with non-Hispanic Whites, the risk of diagnosed diabetes in 2010 was 1.2 times higher among Asian Americans, 1.7 times higher among Hispanics, and 1.8 times higher among non-Hispanic Blacks (American Diabetes Association, 2013a) . In addition, approximately 16% of American Indian and Alaska Native adults have been diagnosed with diabetes (American Diabetes Association, 2013a).
The prevalence of diabetes is expected to double in the United States over the next 25 years, bringing about related increases service needs and costs (Huang, Basu, O'Grady, & Capretta, 2009 ). The largest increases in prevalence will be among groups currently experiencing the largest diabetes burden, such as African Americans (Boyle et al., 2001) . These increases will require largescale implementation of evidence-based approaches across the United States to help patients, communities, and health systems manage diabetes and to stem disease progression. Addressing this need will require an approach akin to that described by Glasgow, Vogt, and Boles (1999) that recognizes effectiveness as the byproduct of (evidence-based) efficacy and implementation.
Emerging evidence suggests that multicomponent, multilevel programs can be successful in changing patient outcomes related to diabetes. For example, The Robert Wood Johnson Foundation's Diabetes Initiative was a 30-month, multisite initiative that promoted diabetes self-management in primary care and community settings (Fisher et al., 2005) . Based on the CCM and using an ecological approach, programs focused on (a) integrating the skills and choices of program participants with the services and support they received from the social, physical, and policy environments and (b) enhancing key resources and supports for selfmanagement (RSSM) needed by individuals. An evaluation of this initiative found that hemoglobin A1c (HbA1c) levels decreased from baseline to 12 months by 0.56 point and that patients reporting high levels of RSSM were more likely to achieve HbA1c decreases or maintain baseline controlled levels.
In another large-scale multisite evaluation, Chin et al. (2007) compared measures of care processes and intermediate outcomes at three different time points (1998, 2000, and 2002) at community health centers that focused on diabetes and participated in the CCM Collaborative. This study randomized health centers into a "standardintensity" or "high-intensity" arm of the study in order to compare effects of additional activities to support implementation of the CCM. The findings showed significant improvements in both care processes and clinical outcomes over the 4-year study period. Other initiatives using multilevel, multicomponent approaches also suggest that measurable outcomes can be achieved via these types of programs (Munoz et al., 2012; Nyman, Murphy, Schryver, Naessens, & Smith, 2000) .
Other evidence is mixed regarding the benefit of complex multilevel, multicomponent approaches. Landon et al. (2007) , for example, compared clinical outcomes at health centers that were part of the CCM Collaboratives with outcomes at health centers that were not part of the Collaboratives. The study included an analysis of clinical indicators to assess the effectiveness of improving care. Using a 1-year follow-up time, the findings showed that the Collaboratives significantly improved the processes of care (e.g., the number of individuals whose HbA1c levels were assessed) but did not improve the control of HbA1c levels or blood pressure levels.
Although multilevel, multicomponent programs may be effective in changing clinical outcomes, their costeffectiveness is a concern if wide-scale implementation is required to serve the growing number of patients with diabetes. Researchers sometimes use a cost of $50,000/ life year or $50,000/quality-adjusted life year (QALY) as a benchmark or "willingness to pay" for considering an intervention to be cost-effective or not, although the conceptual basis for choosing such a benchmark is controversial (Glick, Doshi, Sonnad, & Polsky, 2007; Grosse, 2008; Woolf, 2009) . One study estimated the incremental cost-effectiveness of improving diabetes care with the Health Disparities Collaboratives in community health centers and found an incremental cost-effectiveness ratio of $33,386/QALY (Huang et al., 2007) . Other studies for diabetes programs have found similar results (Brownson, Hoerger, Fisher, & Kilpatrick, 2009; Hoerger et al., 2002) .
The five programs that comprised the Alliance included Improving Diabetes Care and Outcomes on the South Side of Chicago, University of Chicago, Chicago, Illinois; Camden Citywide Diabetes Collaborative, Camden, New Jersey; Diabetes for Life Program, Memphis, Tennessee; Reducing Diabetes Disparities in American Indian Communities, Wind River Indian Reservation, Wyoming; and The Diabetes Equity Project, Dallas, Texas. These programs focused on reducing disparities in diabetes care and enhancing outcomes through multilevel, multicomponent clinical and community interventions (Clark et al., 2011) .
Although the specific content of the interventions varied across the programs, each intervention focused on three core components: patient change, clinician change, and system change. Patient education included community, small group, and individual materials as well as classes and discussions focused on evidencebased topics related to diabetes self-management education. Provider education focused on enhancing cultural competency skills and behavioral change education, as well as communicating effectively with patients to help them make lifestyle improvements. Health care system change included care coordination, use of diabetes registries or electronic medical records, nurse or community health worker participation in care management, enhanced community partnerships, and policy changes. Details of these programs and their specific strategies are described elsewhere (Collinsworth et al., 2014; Goode & Jack, 2014; Johnson et al., 2014; Kaufman et al., 2014; Langwell et al., 2014) .
To further contribute to the growing literature focused on the implementation of multicomponent, multilevel chronic disease improvement programs and to expand the knowledge base about these types of programs, this cross-site evaluation investigated four research questions. Guided by the CCM, and using locally adapted and tailored strategies, were the programs able to enhance clinical outcomes (Research Question 1), improve important patient-reported outcomes integral to diabetes management (Research Question 2), implement programs in a cost-effective manner (Research Question 3), and reduce diabetes disparities (Research Question 4)?
> > METHOD

Data Collection
At the beginning of the 5-year initiative, the grantees and the Alliance National Program Office met with the external evaluation team to decide on data collection procedures and measures to be used across the sites. The programs agreed to provide clinical measures in addition to patient-reported outcomes, but not all were required to provide the measures or outcomes if it was infeasible or conflicted with their local evaluations.
Once data collection started across sites, programs provided clinical data twice yearly over the course of the initiative. Programs used data templates to organize data delivery and management. At each delivery period, data were inspected for quality assurance. New data were integrated into an overall data set that contained both patient-level and site-level identification numbers so that multiple patient data points could be tracked over time. Over the course of the initiative, 2,328 patients participated in the Alliance programs across 47 clinics. To examine change over time, the evaluation reports on the 1,827 patients who were program participants for which both baseline and follow-up data were available. In addition, programs provided data on a comparison cohort of patients seen in their clinics but not participating in their program (N = 586) to help distinguish secular trends from program changes and improve internal validity (Campbell & Stanley, 1966) . The data for the comparison cohort focused only on clinical values.
Measures
The clinical measures selected (HbA1c, blood pressure, lipids, and weight) are common clinical outcomes cited as important indicators of quality care related to diabetes. Enhancing these outcomes leads to improvement in the health and well-being of patients with diabetes (American Diabetes Association, 2013b; National Committee for Quality Assurance, 2013). All programs provided clinical outcome data.
The patient-reported outcome measures were selected based on two criteria: (a) outcomes that had been shown to be important for diabetes management and (2) measures that were already in use by sites in their local evaluations. The following patient-reported measures were chosen:
Quality of life: The Veterans/RAND 12-Item Health
Survey (VR-12; Kazis et al., 2006 ) is a 12-item questionnaire that corresponds to eight principal physical and emotional problems, bodily pain, energy fatigue, social functioning, and mental health. The items are summarized into two scores, a Physical Component Score and a Mental Component Score. Previous research has shown the VR-12 to have excellent reliability and validity (Kazis et al., 2006) . Cronbach's alpha in our sample is .87. Perceived Competence Scale for Diabetes: This measure (Williams, McGregor, Zeldman, Freedman, & Deci, 2004 ) is a short, four-item questionnaire that assesses feelings of competence to engage in diabetes self-management. Participants respond using a scale from 1 to 7, with 1 representing not at all true and 7 very true. Previous research has shown it to be a valid and reliable measure of diabetes competence (Williams, Freedman, & Deci, 1998 2008) is a five-item questionnaire that measures the receipt of self-management support for chronic illness. The items probe patients' experiences with and support from their health care team. The scale and corresponding scores include (1) never, (2) sometimes, (3) usually, and (4) always. Cronbach's alpha for the RSSM long form is .70 or greater and is significantly and positively related to diabetes self-management behaviors (McCormack et al., 2008) . Cronbach's alpha for the short form used in this evaluation is .95. Summary of Diabetes Self-Care Measure (SDSCM): The SDSCM (Toobert, Hampson, & Glasgow, 2000) is a brief self-report questionnaire of diabetes selfmanagement behaviors that includes items assessing general diet, diabetes-specific diet, exercise, blood glucose testing, foot care, and smoking. All items are asked in the context of the participant's past 7 days (not including days when sick). All items, with the exception of smoking, score from 0 to 7. For the smoking item, 0 equates with no cigarettes smoked and 1 is yes, with an open-ended numeric score for number of cigarettes smoked in the past 7 days. The SDSCM has demonstrated reliability and validity (Toobert & Glasgow, 1994) . In our sample, Cronbach's alpha is .80 across subscales.
All measures were calculated as the mean of the responses, except for the VR-12, for which scores are derived by using an algorithm provided by the measure custodians. The algorithm is designed to normalize the scores to a national population. For all of the scales, higher scores represent better results for the patientreported outcome measured.
Program costs were collected via a questionnaire that asked programs to identify the activities performed as part of their programs, the type of staff members performing those activities, and the salaries of those staff members to represent an activity-based accounting approach as described by Kaplan and Porter (2011) . These data were used to calculate the costs to run the programs and then applied in the cost-effectiveness analysis.
Analytic Approach
Examining Changes in Clinical and Patient-Reported Outcomes. To examine changes in clinical outcomes over time, descriptive statistics (means, standard deviations) and bivariate analyses were computed to compare first and last measurements on each clinical outcome taken during the study period for program participants and comparison group members. Similar analyses were conducted to compare the first and last patient-reported outcome survey measurements for program participants; surveys were administered only to program participants. Paired t tests were conducted for normally distributed continuous outcomes, whereas generalized linear models accounting for repeated measurements and incorporating appropriate distributions were fit for nonnormally distributed variables.
Multilevel regression models were then estimated to test whether the amount of change in the clinical outcomes varied significantly between program participants and the comparison group (i.e., a significant time by study group interaction) while accounting for clustering of participants within sites and controlling for other factors. Each model included study group (program participants vs. comparison group), time (first measurement vs. last measurement), site, age, gender, and a time by study group interaction. Because of collinearity with the program sites, race was not included in the models (e.g., all participants at one site were American Indian).
Finally, for clinical outcomes showing greater improvement among program participants than the comparison group, we examined whether programrelated factors served as intervening variables that could explain different program impacts on these outcomes. Specifically, we tested whether level of program participation (e.g., attending all of the required program sessions) and receipt of self-management support (as measured by RSSM) were related to improved clinical outcomes. For each of these factors, we fit multilevel models of the clinical outcomes similar to the models described above (i.e., controlling for site, time, and demographics) and tested for an interaction between time and the variable of interest. For example, a significant interaction between time and program participation would indicate that individuals with greater participation in the program experienced different levels of improvement in their clinical outcomes than individuals with less participation. Additional clinical data were available for program participants, allowing trajectories to be examined across more than two measurements for the analyses with program participants only. All analyses were conducted using SAS Version 9.3.
Estimating Cost-Effectiveness. Another aspect of this evaluation involved estimating future medical costs using the validated Centers for Disease Control and Prevention-RTI diabetes cost-effectiveness model (for details and validation, see Hoerger et al., 2002; Hoerger, Segel, Zhang, & Sorensen, 2009) , which allowed us to estimate how the Alliance programs might affect future disease-specific adverse events and total medical costs and utilization over time. The model is a Markov chain simulation of disease progression and cost-effectiveness for type 2 diabetes, simulating the development of diabetes-related complications on five disease paths: nephropathy, neuropathy, retinopathy, coronary heart disease, and stroke. Model outcomes include disease complications, deaths, costs, and QALYs. QALYs account for morbidity and mortality by assigning patient utilities ranging from 1 (perfect health) to 0 (death) to disease states (i.e., diabetes complications); intermediate utility values reflect morbidity that reduces quality of life. QALYs are estimated by summing patient utility over a patient's remaining lifetime. The model simulates how changes in risk factors that can be observed in short-term studies affect long-term outcomes (complications and death) that will occur years later. In the model, interventions improve risk factors such as HbA1c, lipids, and blood pressure, and these improvements lead to fewer complications, fewer deaths, more QALYs, and lower medical costs in the long term.
Incremental cost-effectiveness ratios (the difference in costs divided by the difference in QALYs) were estimated under two scenarios that make different assumptions about the program's impact. The first, more optimistic, scenario attributes all of the pre-to postintervention changes in HbA1c, systolic blood pressure, and total cholesterol to the program, as long as these changes are statistically significant. The second, more conservative, scenario is based on the difference in effects between the intervention and comparison groups. For the analyses, we assumed that patients would continue to receive the intervention for the rest of their lives, incurring maintenance costs and maintaining their reductions in HbA1c, blood pressure, and cholesterol. Costs and QALYs are viewed from a health care system perspective and discounted at a 3% annual rate.
> > RESULTS
The demographic variables for all program participants are reported elsewhere (see Table 3 of Lewis et al., 2014) . The 1,827 program participants with baseline and follow-up data included African Americans (37%), Hispanics (48%), Native Americans (5%), Asians/Pacific Islanders (1%), and other/mixed race (1%). Participants were predominantly female (64%) and aged 45 years or older (72%). Age and gender were similar between those with baseline and follow-up measures and those with baseline data only; racial/ ethnic distributions differed significantly (p < .001), with African American and American Indian respondents being less likely and Hispanics being more likely to have follow-up data. Table 1 presents means and standard deviations of first and last clinical measurements among program participants and the comparison group. HbA1c values decreased significantly from first to last measurements in both groups (p < .001), with program participants having mean decreases of 0.66 and the comparison group having mean decreases of 0.35. Program participants experienced significant decreases in both systolic and diastolic blood pressure and the comparison group experienced decreases in diastolic blood pressure only. Both groups had significant decreases in total cholesterol values. While neither group had significant changes in high-density lipoprotein cholesterol or lowdensity lipoprotein cholesterol, triglyceride values for program participants decreased significantly during the program, with an average decrease of 17.5; the 4.8 decrease in triglycerides among comparison group participants was not statistically significant. There was no statistically significant change in weight between the comparison and program group.
After controlling for site, age, gender, study group, and time of measurement, the interaction between time and study group was significant for HbA1c, Wald χ 2 (1) = 11.64, p < .001), indicating that program participants had significantly greater decreases in HbA1c values than the comparison group.
Over time, programs had increasing numbers of patients that met quality indicators for HbA1c and blood pressure (p < .001; Table 1 ). There was no significant change in the percentage of the comparison cohort meeting quality indicators for any of the measures. Changes in the percentages of individuals achieving good control varied significantly between the program participants and comparison cohort for HbA1c, Wald χ 2 (1) = 11.39, p < .001); and blood pressure, Wald χ 2 (1) = 5.54, p = .019), controlling for site, age, gender, study group, and time of measurement, and the interaction between time and study group.
We also investigated program-related factors that might account for greater decreases in HbA1c values among program participants versus the comparison group. Tests of intervening variables indicated that patients reporting greater RSSM throughout the program had greater decreases in HbA1c values, Wald χ 2 (3) = 12.80, p = .005 (Figure 1 ). In addition, attendance at required program sessions was associated with greater improvements in HbA1c values over time, Wald χ 2 (3) = 9.93, p = .019 (Figure 2) .
Sites varied in regard to self-reported outcomes measured by surveys administered to program participants. Overall, participants in the program significantly improved across all measures (Table 2) . Patients' quality of life, both physical functioning (p < .02) and mental functioning (p < .001), improved from their first to last measurements. RSSM and practice of self-management behaviors-including diet, exercise, glucose monitoring, and foot care-increased over the course of the program, as did perceived diabetes competence (p < 0.001).
On average, Alliance grantees spent about $975 per patient in the first year to improve general care processes and to monitor their diabetes patients, and an additional $520 per patient in subsequent years. Under the optimistic cost-effectiveness scenario, the program reduces HbA1c by 0.66%, systolic blood pressure by 0.8%, and total cholesterol by 2.7%. With this effect, the program has an incremental cost-effectiveness ratio of $23,161 per QALY. Under the more conservative scenario, the program reduces HbA1c by 0.31% and has insignificant effects on systolic blood pressure and total cholesterol (these effects are set equal to zero). Under this assumption, the incremental cost-effectiveness ratio is $61,011 per QALY.
> > DISCUSSION
The Alliance programs achieved significant and measureable changes in important clinical and patientreported outcomes. This finding is encouraging because rigorous programs designed and proven effective in research settings are often adapted and reinvented as they diffuse and are implemented in clinics and communities to meet local conditions (Rogers, 2003) . Overall, the findings suggest that the implementation of programs inspired by the CCM that do not require a fixed implementation strategy can result in measurable changes that can improve patient health and wellbeing. This evaluation suggests that programs were able to do this successfully. For those interested in seeing more diffusion of the CCM without prescribing a specific implementation strategy, the approach of the Alliance is one that may be used more broadly. Although the sites did not participate in coordinated Breakthrough Collaboratives, they did engage in peer-to-peer learning and shared best practices with each other, including how to recruit community partners and establish information systems to coordinate care, among other topics.
The Alliance programs achieved changes comparable to other similar studies but without using a fixed implementation strategy. This is important because such an implementation strategy is likely more realistic in realworld settings. For example, a meta-analysis of 23 diabetes interventions between 1990 and 2000 found that glycemic change was 0.320% better in the intervention group than in the control group (Ellis et al., 2004) . Chin Tang, Funnell, and Oh (2012) found that following a 2-year diabetes self-management support intervention, patients showed significant improvements for using insulin as recommended (p = .047) and achieving diabetes-specific quality of life (p = .02).
The cost estimates compare the costs and health outcomes associated with the Alliance programs to those that would occur in the absence of the Alliance programs. As discussed above, we observed differences in HbA1c levels, blood pressure, and triglyceride levels among participants in the Alliance programs over time. These changes could have occurred entirely as a result of the Alliance programs because the populations served have had limited access to high-quality diabetes care or have been difficult to engage in care for their diabetes. We used this as one optimistic scenario for the cost-effectiveness analyses. We also compared the clinical changes among Alliance participants to the changes observed for a comparison population and used these relative changes as a second, more conservative, scenario in the cost-effectiveness analyses.
Using the $50,000 per QALY "willingness to pay" benchmark for cost-effectiveness, under the optimistic scenario, the care processes in total delivered by the Alliance programs can be considered cost-effective because the estimate cost-effectiveness ratio is well below the benchmark. Under the conservative scenario, the Alliance programs were not cost-effective relative to the $50,000 per QALY benchmark.
It is difficult to demonstrate cost savings in health care programs, policies, or interventions and far more common to increase total costs and improve health outcomes, which is the case with the Alliance programs. This occurs because the costs to run programs, provide additional medications, and pay for additional medical visits are all incurred for large numbers of people and for several years for each person. When combined, these costs almost always are greater than the costs of the disease-specific adverse events avoided. Adverse events-such as blindness, amputations, and kidney failure-occur several years into the future and only occur for a small proportion of all persons with diabetes. Nevertheless, the improvements may be well worth the increased cost, particularly when disparities between vulnerable populations and more economically advantaged groups are reduced. Under our assumptions, the Alliance programs increase costs and improve outcomes. Consequently, like most health interventions, the programs are not cost saving but do result in improved health at a reasonable price.
Several limitations of the current evaluation may affect the conclusions. First, measurement was not standard across programs. Although clinical and patientreported outcomes were measured before individuals started and after they completed self-management education, the temporal sequencing of subsequent measurement was not the same across sites. Despite this, we were able to detect significant changes over time in these measures. Second, we did not have comparison data on patient-reported outcome measures; consequently, we cannot rule out selection or secular trend bias. Third, the cost-effectiveness analysis is based on a simulation model and therefore relies on all of the assumptions underlying the model. The model assumes that patients will continue to receive the intervention for the rest of their lives, thereby gaining continuing benefits and incurring continuing costs of intervention. The costeffectiveness analysis also focuses on the health care system perspective and ignores nonmedical costs incurred by patients and their families and communities. Fourth, collinearity issues prevented us from examining race in the models examining changes over time in clinical and patient-reported outcomes or interactions of race with other variables. Finally, we relied on quality indicators and patient reports of clinician-provided RSSM as proxy measures for changes in health care disparities. Although a potential limitation, this approach allowed us to measure changes in health care disparities consistently across sites.
> > CONCLUSION
Based on the positive evaluation findings, the Alliance programs as a whole reduced health disparities for underserved program participants. Programs were able to improve important clinical indicators related to diabetes management compared with patients who did not receive the program, and brought clinical indicators closer to those of more privileged populations. Patient outcomes indicative of better quality health care increased over time. These positive findings for clinical and patient-reported outcomes complement the findings of other articles in this special issue that also show the benefit of the Alliance programs in reducing disparities and enhancing the health and well-being of program participants.
